(1) found that phenethylbiguanide or N '-beta-phenethylformadinyliminourea hydrochloride was a highly active oral hypoglycemic agent in both normal and 
METHODS AND MATERIALS
In equilibrium dialysis experimeiits there is a fractional diffusion of solutes from one side of a semipermeable membrane to another under a concentration gradient (6) . In this procedure a vessel is divided into two compartments by an especially prepared membrane that is permeable to the smaller interacting molecule (4). If the protein is confined to one compartment in this system and if it binds some of the smaller molecules, the total number of small molecules in the protein compartment will exceed that in the protein-free chamber at equilibrium.
The difference between these two equilibrium concentrations is thus a measure of the concentration of the bound molecules.
In practice, there are two inherent sources of error in the equilib- shows that the drug concentration could be measured spectrophotometrically.
Since the compound absorbs so strongly in the ultraviolet, however, analyses of solutions of greater concentration would necessarily involve many dilutions.
Consequently, a colorimetric method was sought for the quantitative determination of phenethylbiguanide.
The method selected was based on one used by Rosenberg (7) 
Reagents:
1. Alpha Naphthol.
The commercial alpha naphthol was purified by steam distillation to yield a pure, white compound that was filtered with the aid of suction and dried in vacuo at room temperature.
The dried material was stored in a brown bottle at 00 until used in the preparation of the developing solution.
Stock Diacetyl Solution (approximately 1 per cent)
. This solution was prepared from dimethyiglyoxime by heating 1.6 Gm. of dimethyiglyoxime with 200 ml. of 5N 112S04 in an all glass distifiation apparatus and collecting the first 50 ml. of distillate, which was subsequently diluted to 100 ml. with distilled water.
The amount of dimethylglyoxime taken yields about one gram of diacetyl (8) . The solution is stable for at least a month if kept in the refrigerator at 5#{176} or less.
3. n-Propanol. 4. Sodium Hydroxide, 3N. 5. Developing Solution.
A developing solution was prepared by mixing 20 ml. of 25 per cent (w/v) alpha naphthol in n-propanol with 2.5 ml. of the stock diacetyl solution and diluting the mixture to 100 ml. with n-propanol.
6. Phenethylbiguanide. The phenethylbiguanide used in the preparation of the standard curve for subsequent analyses of the compound in the equilibrium dialysis experiments was supplied by the U. S. Vitamin Corporation as the hydrochloride. The material is a white, crystalline, water-soluble compound with a molecular weight of 241.733. It was supplied by the manufacturer as chemically pure material and paper chromatographic analyses revealed no detectable impurities.
The moisture content of the material was determined by heating separate samples to constant weight at 110#{176} and was found to average 0.15 per cent in this particular lot.
Procedure:
An aliquot of the aqueous, buffered solution containing the sample for analysis is pipetted into 10 ml. calibrated colorimeter tubes (which had previously been corrected against distilled water) and 1.0 ml. of 3N NaOH is added. Two ml. of the developing solution are then added and the mixture diluted to 10.0 ml. with distilled water. A blank solution containing all of the reagents except the sample is prepared for each set of four tubes. The tubes are stoppered and shaken. They are then allowed to stand at room temperature until maximum color development has been obtained, after which they are read in a Klett-Summerson photoelectric colorimeter using a green, #54 filter and distilled water as the reference.
The time for the development of maximum color is measured from the moment the developing solution is added to the colorimeter tubes. Examination of the results of preliminary experiments presented in Table 1 indicates that 80 minutes is the optimum time for reaching maximum color development, since all samples had reached the maximum by then but had not yet begun to fade. The values given in Table 1 tubing was exhaustively dialyzed against distilled water to remove the glycerine used by the manufacturer to prevent brittleness.
The equilibrium dialysis experiments were devised to yield quantitative evidence of colloid-small particle interaction. In these experiments, 20 ml. samples of a buffered solution of phenethylbiguanide at several known concentrations were pipetted into 8" X 3/4" Pyrex culture tubes (11) . A dialysis bag was assembled to contain 20 ml. of the protein solution in the same buffer as the phenethylbiguanide, the bags being tied to each end by double knots in the dialyzer tubing. They were then immersed in the phenethylbiguanide solution contained in the Pyrex culture tubes and the tubes were tightly stoppered.
To eliminate any errors due to adsorption of the phenethylbiguanide on the cellulose tubing, a control unit was prepared to accompany each sample unit. The controls differed from the sample units only in that they contained 20 ml. of buffer inside the dialysis bag rather than the protein.
All of the units were then allowed to equilibrate at constant temperature with continual agitation produced by a Boerner oscillating platform shaking apparatus.* This apparatus provided a gentle, swirling motion that had no tendency to disturb the double knots in the ends of the dialysis bags, as has been encountered with various other shaking devices. Equilibrium could thus be obtained within 24 hours or less.
After equilibrium had been attained, as determined by using a Arthur H. Thomas Company, Philadelphia, Pa.
series of identical vessels and removing and analyzing one at varying intervals to ascertain the time necessary for the concentration of phenethylbiguanide outside the bag to show no further changes, an aliquot of the solution outside the bags was removed and analyzed for free phenethylbiguanide.
Either the aliquot was analyzed as is, or if it was too concentrated, it was diluted with the same buffer to a suitable concentration.
RESULTS AND DISCUSSION OF EQUILIBRIUM DIALYSIS STUDIES
Preliminary experiments were performed to ascertain whether there was significant adsorption of the phenethylbiguanide to the cellulose tubing used in the dialysis units. In this series of experiments an analysis was made of the stock phenethylbiguanide solution used in constructing the dialysis units. One-half of this concentration would represent the concentration of phenethylbiguanide that would be outside the dialysis bag of the control tubes at equilibrium if there were no adsorption taking place. The control tubes consisted of a 20 ml. aliquot of buffer solution contained in a dialysis bag and suspended in 20 ml. of the stock phenethylbiguanide solution.
The results of this analysis indicate the necessity for running controls along with the sample since significant adsorption of the small molecule to the cellulose tubing was found to occur, as shown in Table 2 .
A system by system discussion of the interaction studies follows.
System I:
Bovine Plasma Albumin (BPA)-Phenethylbiguanide (PEBG), Acetate Buffer, pH 4.82 and ionic strength of 0.03, 0.2% BPA, 30#{176}.
Investigation was first undertaken in the acetate buffer system at the pH where bovine plasma albumin exhibits its isoelectric point (12) and the asymmetric distribution of the ions due to the Donnan effect is completely eliminated. The results of the equilibrium dialysis experiments have been compiled and presented in Table 3 . From these results it can be seen that no interaction was indicated between the phenethylbiguanide and the bovine plasma albumin. The molarities presented in Table 3 represent the molarities of the solution of phenethylbiguanide outside the dialysis bags at equilibrium of the samples and the controls, respectively.
If interaction had taken place it would have been manifested by a lesser concentration of phenethylbiguanide outside the dialysis bag of the sample than outside that of the control at equilibrium. in a vertical array with respect to binding ability toward a specified ion (15) . Serum albumin stands far above any of the other proteins in binding affinity, with serum gamma globulin being typical of a host of proteins that give no evidence at all of affinity toward the ions that do not bind too strongly even with the proteins at the top of the list. On the other hand, with an ion that is bound very strongly, even proteins low on the scale of binding affinities will form complexes. In view of the fact that phenethylbiguanide showed no tendency to bind with bovine plasma albumin it was suspected that it would likewise fail to interact with bovine plasma gamma globulin. Examination of Table 5 shows that there was no tendency for the gamma globulin to interact with the phenethylbiguanide. These results
were thus in accordance with the prediction.
The results of the interaction studies between the small organic cation, phenethylbiguanide, and the two purified proteins, bovine plasma albumin and bovine plasma gamma globulin, are essentially in 
